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^^-^ #51*1] ^ V]*)] B^*]^ ^^- y o V ^°il 33 £-5., 7l^hofl 

ofl^Elo>o] (shallow trench isolation, STI)# ^^*>JL, STI^-ofl sfl^-CPad) ^Sp^, 

^ ^JSJ-^, m #5^^. 3#*Rr ^1; ^11 a>^°v ^-ofl TflolH(Gate) ^^-g- 

^dvo. ^)E^ (patterning)*^, ^ll ^ sfljEi ^s}-^ ^f^AS £^ ^^(dry 

etch)-!: i£7\); tIMH ^-§- ##*M: ^l^^Ji, fis^ (cleaning)*!: 

J£s} = (doped poly silicon)^- ^zj- «W(etch back)*H A H^- 

(pre-cleaning)°-3. ^l7l5>jL, TflojE ^^bg- ^^*>ZL, ^€ 71H;e &<&^ #Jf°fl CVD 
TiN-8: ^s->^, CVD TiN E ^^l(W)-& ^, CMP 7fl°l 

°l^tr ^#*>^i, CMP ^^M^ tIMB #eizL, I-^zl, ^.^0] 

«§^*Kr i^-tr^. M-^ 7l#(nano technology)^ ^ 

, 5.^ *im °m^r 7]}o)^ is}K-6\) ^^^H SCE* 7fl^Al7l^ ( Tfl o] h ^°l(gate 

length)!- B^ZLBfl^ 7}^}*) ^o]^ 2*3 7}^}^ Jl^7> 

£ Id 
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^1] 

«K£*fl :i*>^ ^ u}^] *\] <W3 {METHOD FOR MAKING DEEP DETAIL TRANSISTOR IN 
SEMICONDUCTOR} 

£ la ifl*] £ ld^ ^ v ^ofl ti>£^] =£*>sj ^ H^^l^Ei all *}--§• ^ 

<51^<3] tfl*l -^Jro] ^> 

10 : 71^- 20 : <^l^B)o]-ol 

30 : 2fl = (Pad) ^Sj-^ 40 : sfljE. 



50 : *IU ^rSl-^- 



60 : TflolH(Gate) £^"g- 



. 70 : .£3] -EL §e) ^5^^ 



80 : TflolB ^^5V 



90 : CVD TiN TaN 



100 : 



110 : ^ftSl- ^<a^ 



120a : TflolH 



120b : 



120c : JELeflo] 
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<10> £ #51*11 ^*r^ ^ n}^l H^^l^Bl ^^-wj-^ofl ^O.S, ^-§1 ^- 

(Deep Ultra Violet, DUVHH^l 0.10//m 0 l*r^ ^- p]^ S^l^-I- ^fl^KE.-^- ?>}^ « 0 >^ofl 

<12> ^^i] 7]-^- ^ l:5hH^^(KrF) ^ 0.15*1 3.^ ^ofi ^-g-^ ^JlS 

<^^q- ^n^- ^-f^Kis efl^l^H) 7l# ^o_S. 0.13m ^-§-5]^L ^cf. 

<i 3 > f^^-S lOOnm^l ^-g-o] 7>-.^uV ( o.lO/mi ol^ ^tfl ^ 

<w> ttf^ , m. «v^o. 5giL^ofl o}*fl ol#^ ^^.S.^, n ^ *r^(Deep 

Ultra Violet, DUVHH^] O.lO^m °1^>^ ^- n]^ e ^ ^.g. ^^^s. t}^ #£^1 
£1 ^ *M1 H^li&) afl^^-i; oicf. 

<15> ^-g- §1-71 ^tb ^- It^H #51^1 ±7} 9] ^l^yj-^ 

-3el€- 7l^ofl ^liElo>o]( shal i ow trench isolation, STI )1r ^^§>i, ^€ STI^^-<H1 
sfl^(Pad) ^Sr^ v , *U ^>5r^ ^f^l^ *j^*Hr ; *fll ^Hl 7l] 
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olH(Gate) ##^-$r sflfcl^ (patterning)^, ^ sflJEl ^sj-ev^- ^J-^o. 

3- ^ ^(dry etch)-§: ^*Rr #31; tIMh *l^-g- ^}7]t}jL, HB]h3 

(cleaning)?! ^Ml ^^1 #sl ^e|^(doped poly silicon)^ ^^\JL ^ ^(etch 

Hsl 3s]^(pre-cleaning)^.S. aflTlSj-al, 7l] o]h ^<£^# ^*Ka, 3MB xL<$^ 

^*°\) CVD TiN-l: ^NM. CVD TiN ^i^l(W)* ^, CMP <^ 

3MB ^^--i- #B*m #31; 31 1 ^s]-^-* ^ «<^iLS 3M<5}ji, dfci, =efl 
<y <y#i£Eflol^*v :f , ^<a^ ^^51, CMP ^fi-sH^ 3MB ii #ei 

<16> o^}, #2:*H -& ^°fl °^ ^ dfl-i- ^M1^>711 ^H^sL tb^. 

<17> B la iJM £ ld^cr ^°\) trj-s. «VB^1 ^r^l ^ ^Hl B^M^ *)l*^t- W ^ 

^^-§- B^ ##BolcJ-. 
<is> ^, S_ la» fe^, 7l^r(10)ofl ^>iElo>ol( shallow trench isolation, 

STI)(20)# ^^Ji, STI(20)^Jf°11 2fl = (Pad) ^s^OO), 3|];el ^Sj-^(40), 3ll 

3^(50)^ ^*HBS <^7}*\, 31 1 ^^-(50)51 TflolH ^ ^3l^# 3 

^£lolc> 

<i9> o]* ) t= lb# ^s}^, AV^ni. (50) ^.ofl 7flo]B(Gate) #^-g- ##^(60)* 3^ 

^( patterning)^, afli ^^-(50) , ^ ^^^-(40)^- ^*r3BB ^ ^(dry etch)^: 
^r^W. <3.7H, +\7j-i5} sflc a^dI-oo)^ ^ 50A ol ^v ^.o^ ^ 
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<20> o)3f i £ lcl- #^*>^ , £^ ^Zj-g- #3HH, ^^-g- #^aJ-(60)-g- 

T^ji, £L5l^ (cleaning)* ^-°)} ±^S>) #E| doped poly si 1 icon) (70)-g- 

f^VjI ^14 ^(etch back)*H ^<H] a>o]c ^ sn]j= ^s] ^e|s( side wall doped poly 

silicon)(70)°l *}-cf . 

<2i> 4^-°-^-, ^V&tt 4= ^sj-^HSO)* TflojH ^<?l^-(80) ol^s] 5.51 HBl^ 

(pre-c leaning) XMH ^^^-(80)# ^^ji, *§^=1 TlHB. ^^nv (80 ) 

^1 CVD TiN TaN(90)-i- , TiN ££^r TaN(90) ^^€(W)(100)^r ^ 

71] ^^-tV ^, CMP tIMH 3±^-i- te^cf. 

<22> TflojH 80)<>1 ^^>7l ^ofl TflolJE ^ ^-Jfofl *flv| o>ol ^ 6j f 

^M^U local channel Ion Implantation)^: ^ ^r^) a] dlo]^ 

(salicidation) ^ ^-f^ LDD» ^ ^-f^ ^l^W. 
<23> zleIji, ^ofl oi^ £21^. #5] ^ el ^( doped poly silicon)(70)^r LDD ^l-^Eflo]^ 

* ^Jl^ n. CEj^g- ^S^rf. ^, 7flo]B &Qo) o]7>£)Tg, £.21 H. ^3 si 

^•(70) *>^-^1 SfijEL ^>2}-S]-(30) -^^1^ Tfl o]E 14 ^-^^A-l o] ^71^-O.S.^, 

<24> s. idl: %^e>^ , *lU ^2}-^-(50)-i- #^1 £E^ w 0 Va]o S 7l T5>JL , JEL 

eflo] *3*?HH^t!: ^,^^21- ^^(llO)* ^^711 ^#*>J1, CMP ^sH^ #e] 
^(120a), #^ZL(120b), =efl<y l-^ZLC^Oc)* ^W". 
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°H ^^h M-^ 7l#(nano technology)^- ^ 5ti , <3^^- >IMm 

^ «H-*fl SCE» 7^*]?]*!, 7))o}s. ^o}(gate length)!- e^ZLBfl^ 7}^*)}*] ^ 

1^£r ^- ^^(DUVHH^ 0.10/zm a] 4 B^^l^Eil- *H*)-*h 

H-ic 7l^(nano technology)* ^ , *fl^ <3«-g- t1H;e ^ 

SCE1- 7fl^Al?l^ ( t1]o1h ^°Kgate length)* i^efls) 7l^H ^c^q. ^ 
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11 

71^1 ofl^E] o>ol (shallow trench isolation, STI)* ^^*>J1, #7l 
STI^-^1 5fl-E.(Pad) ^>5r^- ( sfl-E. ^11 ^VsfBV-g- &x}Z\SL3. ^f^Kr ^Tfl ; 

^>7l aV^-bv ^ofl 7flolE (Gate) ^.g. ##*Kg- 5flEi^( P atterning)^Jl, *fll 
^ sfl^ ^SM-g- ^ ^(dry etch)* ^*3*Kr #31 ; 

Tflole ^_g_ #^-*Kg; ^t^ji, (cleaning)*!: £2)^ 

(doped poly silicon)* ^z]- a Jj(etch back)*H ^r^°H a>o!je. ^ § 

^rS^ 4= S.^ a el ^(pre-c leaning)^ ^^JI, TiMS ^<S^- 

* ^^3r>J2, #7l TllojE ;g<£uV Aj-tLofl C VD TiN* , ^7} CVD TiN # 

^-ofl ^i^l(W)* ^ , CMP ^^5}-!- ^*^H TflolH ^1; 

H^sj- ^nvo. ^f^-ji, CMP ^E^sj-Al^ TllolH 1-ei-z., f-^-i, ^eflo] ^eizil- ^ 

*>-?=■ £.^Hr ^-i: ^-^.S ^-£^1 ^7>^ uHl H^^l^Ei ^^-wj-^ . 
2] 

1 ^Hl ^^^1, 

7>o} ^ D ]Aj) ^^J"^. 
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[^t 1 * 3] 

4 l ^oHl sa°H, 

41 (local channel Ion Implantation)^ ii, ^el]^] <3^-§- a] ^H^l ( sa n c id a tion) 
4] 

*n i ^1 

^7) 4^tfo)} oi^ s.^ (doped poly silicon)^ LDD <y#fHH^# 

5] 

^-7] ^£ TflolH ^tq- TaN-S- f^H, -*7l TaN ^i^l(W) 

^ ^ CMP ^^5)-* TlMH ^-7111- u\ Ifsfe 53* 

I^t 1 * 6] 

*fl 1 sa^-H, 
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[£ la] 
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[51 lc] 




50 



1 m:m 
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[51 Id] 
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